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Introduction
The increasing variability of UK weather palterns can affect the performance of crop plants in bolh yield and quality. For perennial crops, including berry fruits, lhe eflects can be
particularly significant, especially where winler temperatures affect the plant's dormancy processes. A succession of mild winters prior to 2009 led to developmental changes in
some fruit plants, notably blackcurranis, in the subsequent cropping season. The degree of chilling received by the plants during the dormant period, 1o fulfill a chilling
requirement that varies between species and cullivars, has profound effects on budbreak, flowering and ullimately fruit quality in the harvested crop.
Studies of historical meleorological data for the UK using a range of models for assessment of winler temperalures have indicated a decline in levels of winter chilling over the
past 60 years. Projected future increases in temperaiure suggest that in northem latitudes these may be proporiionately greater in winter, However, whilst the overall trend is
firmly fowards warmer winters, there remains the possibility of cccasionally severe conditions such as those experienced across the UK in the winter just ending. As a result, fruit
breeders must aim to produce varieties with resilience lo perform well across a range of climatic conditions.
In addition to the ermralic budbreak described in blackcurrant, woody plants in some locations are also ending their dormancy earlier after mild winters, Increasing the risk of frost
at flowering time. This siluation is now occurring with regularity in more northerly locations, such as Norway. Blackcurrant germplasm with later-flowering frails may therefore be
of increasing importance in the future.

Key Points
Blackcurrant is grown widely across nerthem temperale regions of Europe and also In New Zealand. UK production is based entirely on the ‘Ben’ series, from the earliest release

Ben Lomond in 1972 to the more recent Ben Starav and Ben Klibreck (2008). Blackcurrant has a relatively high chilling requirement, estimated at <1300 h below 7.2°C for some

New Zealand cullivars to over 2000 h for some late-flowering Scotlish types such as Ben Lomond.

Plantations of cullivars which have received insufficient chilling during recent UK winters, notably in soulhem locatiens such as Kent and Herefordshire, have suffered erralic

budbreak and a subsequent reduction in harvesled quality.
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Photograph: Ben Klibreck blackcurrants bred at SCRI

http://www.knowledgescotland.org/briefings.php?id=143 &viewMode=print 03-11-2011



Understanding Climate Effects On Woody Fruit Crops Page 2 of 2

Research Undertaken

The response of blackcurrant genotypes to chilling temperalures was examined using controlled environment facilities at SCRI, and using novel analytical approaches it was
established that the various genotypes had very diverse chilling responses. The responses varied in both time and also in the most effective chilling temperatura for each
genatype. Using this information, a high-throughpul method of assessing blackcumrant breeding populations and advanced seleclions is under development, lo assess their
chilling requirement and enable the selection of environmentally-resilient *Ben’ blackcurrant cullivars inlo the fulure wilhin the downstream commercially-funded breeding
programmes.

Additionally, collaborations with Plant and Food NZ are facililating the use of low-chill germplasm in the development of new populations, and furlher invesligation of climate
effects on fruit plant dormancy and development is planned across Scandinavia and northern Europe as part of the Climafruit project in the EU Interreg North Sea programme.

Al the molecular level, regions linked to budbreak and flowering trails have been identified on the genelic inkage map for blackcurrant, and key genes associaled with budbreak
have been identified and mapped. Initial steps have been taken to develop associaled markers that will then be used {o characlerise diverse Ribes germplasm in downstream
breeding progenies. The informalion on candidate genes may also have generic relevance to olher woody species apart from blackcurrant.

Policy Implications

The work on climate effecls on dormancy processes in woody fruit crops may reflect similar concems in other woody species of imporiance in Scotland, and it highlights the need
for breeders to develop resilient varieties that can withstand future climate challenges, paricularly in species that are economically imporiant in Scotland.
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